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Abstract
Climate change will affect the way cities work substantially. Flooding and urban heating are among the most tangible con‐
sequences in cities around the globe. Extreme hydro‐meteorological events will likely increase in the future due to climate
change. Making cities climate‐resilient is therefore an urgent challenge to sustain urban living. To adapt cities to the con‐
sequences of climate change, new ideas and concepts need to be adopted. This oftentimes requires action from different
stakeholder groups and citizens. In other words, climate adaptation of cities needs governance. Facilitating such urban
governance for climate adaptation is thus a big and increasing challenge of urban planning. Smart tools and its embedding
in smart urban governance is promising to help in this respect. To what extent can the use of digital knowledge technolo‐
gies in a collaborative planning setting be instrumental in facilitating climate adaptation? This question entails visualising
effects of climate adaptation interventions and facilitating dialogue between governments, businesses such as engineering
companies, and citizens. The aim of this thematic issue is to explore how the application of technologies in urban planning,
embedded in smart urban governance, can contribute to provide climate change adaptation. We understand smart urban
governance in this context both in terms of disclosing technical expert information to the wider public, and in terms of sup‐
porting with the help of technologies the wider governance debates between the stakeholders involved. The contributions
reflect this dual focus on socio‐technical innovations and planning support, and therefore include various dimensions, from
modelling and interacting to new modes of urban governance and political dimensions of using technologies in climate
change adaptation in urban areas.
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1. Introduction
Extremeweather events, such as floods, droughts, water
scarcity, or heat waves demand new responses and con‐
cepts to enable climate scientists and governments to
address negative impacts of climate change on people
and the environment. Extreme weather events are likely
to increase in frequency and severity (Intergovernmental
Panel on Climate Change, 2018). Urban areas are likely
to be affected, as they are especially vulnerable to
the impacts of a warmer climate because of urbanisa‐
tion pressure and aging infrastructures (Feagan et al.,
2019). Therefore, urban areas need innovative ideas
and answers to current and future climate‐related
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challenges (Andersson et al., 2021; Elmqvist et al., 2019;
Ürge‐Vorsatz et al., 2018). This makes climate adaptation
an important task of urban planning.
Urban resilience has become already a goal for many
policy makers at different levels (Meerow & Newell,
2019). Urban resilience to extreme weather events inte‐
grates social, ecological, and technological systems to
provide adequate infrastructures to withstand a warmer
climate (Tempels & Hartmann, 2014). This has implica‐
tions for current modes of governance, decision‐making
processes, and a change of the current social practices
of urban planning (Feagan et al., 2019). Urban plan‐
ning plays a central role in attaining the goal of urban
resilience (Bush & Doyon, 2019). For example, spatial
planning can strengthen urban resilience in terms of
influencing the urban structure.
A critical and yet understudied element in reach‐
ing the goal of urban resilience—in particular related
to climate change—involves the use of technologies
in planning, communication, and decision‐making pro‐
cesses. In that, one can think of diverse technolo‐
gies, ranging from websites collecting and/or provid‐
ing relevant planning information (e.g., Maptionnaire)
to instruments that support communication processes
(e.g., Maptables) all the way to complex instruments
for supporting design, modelling, and analysing activi‐
ties (e.g., UrbanSim). The use of digital knowledge tech‐
nologies in a collaborative governance setting promises
to be instrumental in visualising effects of climate adap‐
tation interventions and facilitating dialogue between
governments, businesses such as engineering compa‐
nies, and citizens. Hitherto, however, smart planning
approaches have been mostly understood from a pre‐
dominantly technocratic perspective (see, e.g., Hollands,
2008). In contrast, we advocate a more transformative
and sociotechnical orientation, where the focus is on
developing an interconnected and complex understand‐
ing of planning, which requires the use of technologies in
planning processes to reach effective and efficient deci‐
sions (Jiang et al., 2020). We refer to this orientation
as ‘smart urban governance.’ There are already numer‐
ous practical examples of smart urban governance that
offer promising new modes of governance and methods
of collaboration between decision‐makers, stakeholders,
and citizens. This thematic issue focuses especially on
the contribution of smart urban governance for climate
change adaptation. We understand this both in terms of
disclosing technical expert information to the wider pub‐
lic, and in terms of supporting with the help of technolo‐
gies the wider governance debates between the stake‐
holders involved.
The aim of this thematic issue is to present contribu‐
tions across different disciplines that explore how tech‐
nologies in urban planning (i.e., smart urban governance)
can contribute to provide a robust response to extreme
weather events caused by a warmer climate. The con‐
tributions reflect this dual focus on socio‐technical inno‐
vations and planning support, and therefore cover vari‐
ous dimensions, from modelling and interacting to new
modes of urban governance and the political dimensions
of using technologies to effect climate change adaptation
in urban areas.
2. Overview of the Thematic Issue
The articles in this thematic issue approach the con‐
nection between smart urban governance and climate
change adaptation from different thematic, conceptual,
methodological, and empirical orientations. When put
in the light of the understanding of smart urban gover‐
nance as presented before, we can structure the articles
in two groups: more technology‐dominant approaches
on the one hand, and more governance‐dominant
approaches on the other.
Looking at the technology‐dominant approaches, the
article by Cai et al. (2021) focuses on the question of
how geographic information and communication tech‐
nology, in the case of LEAM (land‐use evolution and
impact assessmentmodel), can assist planning processes
in urban areas to reach urban resilience in the city, using
the example of Nanjing (China). The article by Maiullari
et al. (2021) uses a quantitative morphological method
to map local climate typo‐morphologies with the aim
of understanding and assessing the different impacts of
climate, such as temperature, wind, and humidity dur‐
ing a hot summer period, highlighting the risk of over‐
heating, and showing how spatial planning might imple‐
ment effective adaptation strategies to reduce the risk
of overheating in Rotterdam (the Netherlands). The con‐
tribution by Brandt et al. (2021) focuses on the ques‐
tion of how uncertainties in flood risk management
might support urban planning in terms of reaching urban
resilience. Uncertainty zones play a critical role for spatial
planners as these zones vary around different modeled
flood boundaries. The article provides an idea of how to
map uncertainties and their influence on actual decision‐
making processes.
How are smart tools embedded in urban gover‐
nance? Davids and Thaler (2021) demonstrate how tai‐
lored advice communication strategies might encour‐
age adaptive behaviour of private homeowners in the
example of flood risk management in Flanders (Belgium)
and Vorarlberg (Austria). The contribution shows that
the role of smart technologies in flood risk manage‐
ment is highly influenced by co‐evolutionary interac‐
tion between impact of climate change, actors, and
the institutional framework. The article by Witte et al.
(2021) evaluates the technical aspects and user expe‐
riences of technologies in flood risk management in
the Netherlands. The article shows how different tech‐
nical, analytical, and communicative qualities need to
be addressed by smart flood risk assessment tools.
Nevertheless, Witte et al. (2021) underline that smart
governance approaches need more than a one‐size‐fits‐
all approach as residents assess flood risks not in a homo‐
geneous way. The article by Sas‐Bojarska (2021) takes a
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landscape perspective on climate change and looks into
the added value of combining different governance tools
and procedures in the case of urban planning in Poland.
The article argues that a better understanding of the rela‐
tion between environmental effects and the landscape
can contribute to a better use of tools supporting spatial
planning processes, which could positively influence the
reduction of climate change. The article by Wright et al.
(2021) shows how climate impact assessment influences
regional planning processes. The article compares two
regional climate change adaptation planning processes
in Germany and the Netherlands showing the similarities
and differences in terms of used methodologies, avail‐
ability of data, and produced information in maps and
how these assessment tools are used for visualisation
and communication.
3. Conclusion
The selected articles within this thematic issue high‐
light the importance of using technologies in urban
planning—smart urban governance—to provide ade‐
quate responses to the immediate climate challenges fac‐
ing urban areas. The articles suggest that the introduc‐
tion of technologies requires an urgent re‐thinking of
how decisions are made in urban regions. Consequently,
the use of technologies offers and encourages an
alternative understanding of governance; smart urban
governance has become a crucial concept and an
important alternative method to the current techno‐
cratic (top‐down) governance of urban areas (Jiang
et al., 2020).
The contributions show that technologies require
new forms of urban governance arrangements and
interactions between decision‐makers and citizens.
Nevertheless, the precise nature and scope of smart
urban governance will depend on the needs and possi‐
bilities of the people in the different urban areas, as the
articles in this thematic issue show. Smart urban gover‐
nance includes awide range of options and ideas, such as
using different technologies like IoTs and AI, new admin‐
istrative practices based on e‐government, or new com‐
munication and collaboration tools with citizens (Jiang
et al., 2020; Ruhlandt, 2018; Webster & Leleux, 2018).
The thematic issue provides evidence that technolo‐
gies can be embedded into an urban system, thereby
including different actors and stakeholders in the plan‐
ning and decision‐making process. The implementation
of technologies allows urban areas not only to act more
efficiently and effectively, but also encourages innova‐
tions, providing positive co‐benefits, such as improved
life satisfaction and biodiversity in cities. The use of tech‐
nologies provides various advantages, but the planning
and decision‐making process should also address further
complex questions, such as the issue of social equity.
These issues are easily neglected but remain critical in
terms of ensuring fairness and equality.
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